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SITE INSTALLATION AND INITIAL DATA COLLECTION
NEVADA SECTION 320204

INTRODUCTION

This report describes the equipment installation activities and initial data collection for test
section 320204 near Battle Mountain, Nevada. The equipment installation activities were
completed on October 9, 1996 and initial data was collected on October 11, 1996.

Section Location

Section 320204 is a Specific Pavement Studies (SPS) section selected for SMP. This section is
located on the outside lane of eastbound Interstate Route 80, a multi-lane highway facility in
the State of Nevada. The closest city to the section is Battle Mountain, Nevada. The
beginning of the section is at milepost 225.1, 1.7 miles east of the Mote interchange. This
section is a SPS-2, "Strategic Study of Structural Factors for Rigid Pavements” section,
meeting the seasonal monitoring program core experimental design cell number 23
requirements. Figure Al in appendix A contains a map showing the location of the section.

Section Details

The pavement section consists of 279mm of Portland Cement Concrete (PCC) with 152mm
aggregate base (AB) over medium sand subgrade. The test section has a 3.70m travel lane
with a 3.35m wide portland cement concrete shoulder. Additional details are summarized in
table 1.

Table 1. Details of section 320204 in Nevada.

Functional Classification of Roadway Interstate Highway, Rural, Arterial
Number of Lanes/Direction Two
Pavement Type Portland Cement Concrete

Estimated Annual ESAL Applications on the Test Lane | 534 KESALs

Climatic Classification Dry-Freeze, SMP Cell #23

Pre-installation FWD testing was carried out on the test section on March 27, 1996. FWD
data was analyzed using the FWDCheck program. The results are presented in figures A2
through A6 in Appendix A. The material properties of individual pavement layers are
presented in table 2. Figures A7 and A8 in the appendix present the construction sampling and
boring log of the instrumentation hole, respectively. Appendix A also contains the distress
survey summary of the section.



Table 2. Material properties.

Surface Base
Description Layer Layer Subgrade
Material PCC AB Silty Sand
Thickness (mm) 279* 152* N/A
Proctor Dry Density (kg/m®) - - 1990
Proctor Moisture Content (%) - —- 11.4
Field Measured Density (kg/ms) - 2328@5.8%MC*** | 1858@17.3%MC***
Laboratory Maximum Dry Density (kg/m?) -—- 2227@6%MC 1970@10.0%MC
Liquid Limit - - -
Plastic Limit - - -
Plastic Index - NP NP
Percent Passing #200 - 8.9% 68.0%
MC Moisture Content AB Aggregate Base
AC Asphalt Concrete NP Non-Plastic
* Layer thickness from construction records
*ok Proctor density test could not be carried out on the day of instrument installation because of rains during installation
Fokok Density in the field was measured using Nuclear gauge

According to information provided by the Western region climate center at Desert Research
Institute in Reno, the following climatic conditions exist in the vicinity of site:

Precipitation
No. of Wet Days

209mm
62

No. of Days Above 32°C 62
No. of Days Below 0° C : 189

Note: The LTPP weather database does not have information about SPS sites at this point.
Hence information from other sources was obtained.

Installation of instrumentation was carried out on October 9, 1996 and initial data collection
was performed on October 11, 1996. Instrument installation was a cooperative effort between
Nevada Department of Transportation (Nevada DOT) and Nichols Consulting Engineers
(NCE) LTPP Western Region Coordination Office staff. The following personnel participated

in the installation:

Sirous Alavi
Mark Potter
Richard Smith
Jerry Etchenverry
Lonnie See
Robert Whited
Jack Holtz

NCE
NCE
NCE
Nevada DOT

Nevada DOT

Nevada DOT
Nevada DOT

Srikanth Holikatti
Michael Esposito
Kevin Kawalkowski
James White
Michael Denson
Walter Shaffer
Donald Gillespie

NCE
NCE
NCE
Nevada DOT
Nevada DOT
Nevada DOT
Nevada DOT




Jeanne Thames : Nevada DOT Renee Duffy : Nevada DOT
Mary Rice : Nevada DOT

INSTRUMENT INSTALLATION

Meeting With Highway Agency

A planning meeting between NCE and Nevada DOT was held in Winnemucca, Nevada on
September 4, 1996 to discuss the SMP instrumentation, required equipment, the installation
schedule, and installation team responsibilities. Nevada DOT agreed to provide traffic control,
equipment, and personnel to achieve instrument and piezometer hole auguring and also to
carry out post installation patching of the instrumentation hole and conduit trench. NCE staff
carried out all the SMP equipment installation. The site was inspected by Douglas Frith and
Mark Potter on September 4, 1996. Distress survey and FWD testing of the section was
carried out on March 27, 1996.

SMP Equipment Installed

Type and quantity of instruments installed at the section are listed in table 3. These included
instrumentation to measure air and subsurface temperature, subsurface moisture content,
rainfall, ground water table depth, and an equipment cabinet to house the cable ends, battery,
and the CR10 datalogger. A solar panel was mounted on the backside of the equipment
cabinet and connected to the battery. The rain gauge and the air temperature probe were
mounted on a 51mm diameter steel pole near the equipment cabinet. The resistivity probe for
frost depth was installed as the section was in the "dry-freeze" region.

Pre Installation Equipment Check and Calibration

Prior to installation, all equipment used in the installation were checked for functionality,
accuracy, and calibrated whenever necessary. The air temperature probe, thermistor probe,
and the rain gauge were connected to the CR10 datalogger to verify that they were functioning
properly. The rain gauge was calibrated by recording the number of tips to drain out 473ml of
water from the container in at least 45 minutes. For the first trial, it took 45 minutes and 101
tips to drain 473ml of water. The two screws at the bottom of the rain gauge were not
adjusted, as the number of tips were within the recommended limits. The air temperature
probe and the thermistor probe were checked for proper function by placing them in an ice
bath and in direct sunlight and comparing the measured temperatures. The results indicated
that both were functioning properly. The spacing of thermistor sensors within the clear plastic
tube were measured and recorded. Descriptions of MRC thermistor probe and sensor spacing
are presented in table 4. The CR10 datalogger and battery unit were also checked. They were
found to be in working order.



Table 3. Equipment installed.

Equipment Quantity Serial No.

Instrument Hole

MRC Thermistor Probe 1 32B#1

TDR Sensors 10 32B01-32B10

Resistivity Probe 1 32#BR

Equipment Cabinet

Campbell Scientific CR10 Datalogger 1 16585

Battery Pack 1 401215
Weather Station

TE 525 Tipping Bucket Rain Gauge 1 12041

Air Temperature Probe 1 8709

Radiation Shield 1 None

Solar Panel 1 None

Observation Well/Bench Mark 1 None




Table 4. Description of MRC thermistor probe and sensor spacing.

Unit No. | Channel No. | Distance from Top of Unit (m) Remarks

1 0.000

1 5 0.152 Unit instglled in AC layer
3 0.305
4 0.018
5 0.093
6 0.173
7 0.247
8 0.325

, 9 0.476 Unit installed in base & subgrade
10 0.628
11 0.775
12 0.932
13 1.084
14 1.236
15 1.387
16 1.538
17 1.694
18 1.840

Calibration of TDR probes was completed by performing two measurements in air, one with
the prongs shorted at the beginning of the sensor and the other not shorted. An additional
measurement was made with the TDR sensor submerged in water. The TDR measured
dielectric constants were within the specified limits, and the sensors produced the expected
traces and were functioning properly. Individual TDR probe traces obtained during calibration .
are presented in figures B1 through B10 in appendix B. Serial numbers of equipment to be
installed were noted with the exception of radiation shield. The bench mark did not have a
serial number.

The resistivity probe was checked for continuity and conductivity using a digital multi meter.
The probe was free of any problems. The spacing between each electrode was measured and
recorded, these are given in table 5.




Table 5. Sensor spacing in the resistivity probe.

Connector Electrode Distance from Top (m) Continuity Spacing (m)
Pin Number between
Number Line 1 Line 2 Average Electrodes
37 1 0.029 0.028 0.029 X 0.028
9 2 0.079 0.078 0.079 X 0.050
18 3 0.131 0.130 0.131 X 0.053
27 4 0.183 0.180 0.182 X 0.051
36 5 0.231 0.231 0.231 X 0.052
8 6 0.282 0.282 0.282 X 0.050
4 7 0.333 0.332 0.333 X 0.051
23 8 0.384 0.383 0.383 X 0.051
5 9 0.438 0.435 0.435 X 0.053
24 10 0.486 0.485 0.486 X 0.049
6 11 0.536 0.536 0.536 X 0.052
25 12 0.588 0.588 0.588 X 0.052
7 13 0.640 0.638 0.639 X 0.050
26 14 0.651 0.689 0.690 X 0.054
8 15 0.739 0.738 0.739 X 0.047
27 16 0.789 0.789 0.789 X 0.050
9 17 0.841 0.840 0.841 X 0.053
28 18 0.892 0.891 0.892 X 0.050
10 19 0.943 0.942 0.943 X 0.051
29 20 0.994 0.993 0.994 X 0.052
11 21 1.044 1.043 1.044 X 0.049
30 22 1.097 1.094 1.096 X 0.052
12 23 1.145 1.145 1.145 X 0.052
31 24 1.197 1.196 1.197 X 0.050
13 25 1.246 1.246 1.246 X 0.051
32 26 1.297 1.298 1.298 X 0.051
14 27 1.349 1.349 1.349 X 0.050
33 28 1.400 1.400 1.400 X 0.053




Table 5. Sensor spacing in the resistivity probe (cont.)

Connector Electrode Distance from Top (m) Continuity Spacing (m)
Pin Number between Electrodes
Number Line 1 Line 2 Average
15 29 1.452 1.451 1.452 X 0.052
34 30 1.502 1.501 | 1.502 X 0.050
16 31 1.553 1.551 1.552 X 0.050
35 32 1.606 1.603 1.605 X 0.053
17 33 1.656 1.654 1.655 X 0.051
36 34 1.707 1.705 1.706 X 0.051
18 35 1.754 1.755 1.755 X 0.051
J7x 36 1.808 1.807 1.808 X 0.048
Bottom 1.831 1.832 1.832

**Pin number 37 is used instead of pin 19.

Instrument Installation

Analysis of pre-installation FWD data indicated uniformity of the section. Surface distress
(shrinkage cracks) at the leave end and other specific site conditions such as fill thickness
warranted that the instrumentation be placed at the approach end of the section. The
equipment installation followed the schedule given below;

0745
0800
0815
0815-0845
0845-0930
0930-1000
1000-1030
1030-1200

1200-1500

1515-1545

1545-1630

Depart from Battle Mountain.

Arrive at site, start unpacking equipment in preparation for installation.
Traffic control in place, instrumentation hole and piezometer located and
marked, FWD testing of instrumentation hole.

Drill piezometer, saw cutting of thermistor unit 1 slot, conduit trench,
and instrument hole.

Installation of piezometer, drill weather station pole hole, place pole,
and concrete the base.

Install equipment cabinet.

Excavation of instrumentation cable trench.

Layout the cables, run the cables through the conduit, drill instrument
hole.

Installation of thermistor unit #2, resistivity probe, TDR probes,
collection of moisture samples from each TDR location, proctor test,
testing of each TDR probe, etc.

Installation of thermistor probe unit #1 into the groove previously cut in
the pavement, check all equipment for proper functioning.

Patch and repair instrumentation hole and conduit trench, seal all saw
cuts with silicone sealant.




1630-1730 Clean up site, pack all equipment, place instrument cabinet cover, and
lock.
1730-1745 Depart from site.

Pavement and subsurface instrumentation was installed at the approach end of the section at a
distance of 3.18m (station 0-10.5') before the section beginning, in a 0.30m diameter hole
bored using a 252mm diameter flight auger after sawing out a 0.5m square block from the
surface concrete layer. The pavement temperature sensors (thermistors, unit #1) were installed
in the PCC layer as per LTPP guidelines. TDR moisture probes and subsurface temperature
sensors (thermistors, unit #2) were installed in the base course and subgrade layers. The
instrumentation hole was 2.10m deep. Figure C1 in appendix C presents the site layout and
instrument location. All the TDR probes were placed with an "S" shaped stress relief loop in
their cables. The TDR probes were placed in an offset fan pattern such that the lead wires
were on the side closest to the pavement edge. TDR , resistivity, and thermistor probe lead
wires were bundled and pulled through a SImm diameter flexible electrical conduit buried in a
76mm wide trench leading to the equipment cabinet. The equipment cabinet was located
9.75m away, to the right of lane edge on almost level ground. The installed depths of the
TDR sensors are presented in table 6. All instruments at this site were installed in adherence
with FHWA LTPP SMP Guidelines, April 1994.

Table 6. Installed depths of TDR sensors.

TDR Sensor No. Depth from Pavement Surface (m) Layer
32B01 0.350 Base
32B02 0.505
32B03 0.663
32B04 0.818
32B05 0.965 Subgrade
32B06 1.113
32B07 1.277
32B08 1.429
32B09 1.735
32B10 2.035

Each TDR probe was connected to the 1502B cable tester, while the soil around it was being
compacted. TDR traces were generated during the backfilling of the instrument hole to ensure
that they were not damaged during installation. Moisture samples were collected at each TDR
probe location. A representative Proctor sample was taken at a depth of 0.60m from the
pavement surface and the Proctor density test was performed. Since the large beam balance
was damaged, the compacted proctor sample was divided into smaller parts for the purpose of
determining the weight of the sample.



The moisture samples were split into two parts. One part was tested in accordance with the
SMP installation and initial data collection guidelines, 1994. The other part of the sample was
labeled and handed over to Nevada DOT personnel for moisture determination in their central
materials laboratory. A comparison of field and laboratory determined moisture contents is
presented in table 7.

Table 7. Moisture contents during installation in field and laboratory.

Sensor Sensor Depth Layer Moisture Content (% by wt)
No. m
() Field Measured * Laboratory Measured**
32B01 0.350 Base 1.9 6.2
32B02 0.505 2.4 5.1
32B03 0.663 2.8 4.6
32B04 0.818 3.1 6.4
32B05 0.965 15.2 12.6
Subgrade
32B06 1.113 17.6 12.6
32B07 1.277 12.4 14.1
32B08 1.429 13.3 14.3
32B09 1.735 156 12.5
32B10 2.035 : 19.2 15.3
* Moisture contents determined in the field from the material sampled at each TDR probe depth as per FHWA LTPP
SMP installation and initial data collection Guidelines, April 1994.
ok The moisture contents were determined from split samples in Nevada DOT central materials laboratory.

Itis seen from the above data that field measured moisture contents were significantly
different from the moisture contents determined in the laboratory. 'This significant variability
observed in moisture contents was due to some extent to the field conditions, soil type, and
limitations of the moisture determination method used.

The resistivity probe was installed in the unbound base and subgrade layers along with the
thermistor unit number 2 as per the SMP instrument installation guidelines. The resistivity
probe lead wires were checked for continuity after backfilling the instrumentation hole. Table
8 and table 9, respectively, present the installed locations of thermistor sensors and the
resistivity probe with reference to the pavement surface.



Table 8. Installed locations of MRC thermistor sensors.

Unit No. Channel No. Depth from Pavement Surface (m) Remarks
1 0.025
: 2 0.130_ pCC
3 0.236
4 0.345
5 0.420 Base
6 0.500
7 0.574
8 0.652
9 0.803
) 10 0.955
11 1.102
12 1,259 Subgrade
13 1.411
14 1.563
15 1.714
16 1.865
17 2.021
18 2.167

10




Table 9. Installed locations of resistivity sensors.

Connector Pin Number

Electrode Number

Depth From Pavement Surface

36 1 0.361
35 2 0.411
34 3 0.463
33 4 0.514
32 5 0.564
31 6 0.615
30 7 0.665
29 0.716
28 9 0.768
27 10 0.818
26 11 0.869
25 12 0.921
24 13 0.972
23 14 1.023
22 15 1.071
21 16 1.122
20 17 1.173
19 18 1.224
18 19 1.275
17 20 1.326
16 21 1.376
15 22 1.428
14 23 1.478
13 24 1.529
12 25 1.579
11 26 1.630
10 27 1.682
9 28 1.733
8 29 1.784

11




Table 9. Installed locations of resistivity sensors (cont).

Connector Pin Number Electrode Number Depth From Pavement Surface
7 30 18734
6 31 - 1.885
5 32 1.937
4 33 1.988
3 34 2.039
2 35 2.087
1 36 2.116
Bottom 2.140

A 152mm diameter flight auger was used to bore the observation piezometer/benchmark at the
edge of pavement shoulder at a distance of 15.16m (section station 0+49.75'), and 4.19m to
the right of lane edge. Upon completion of instrumentation installation, all wiring connections
to the equipment cabinet were checked carefully for continuity and proper contacts. The
"ONSITE" computer program was downloaded to the CR10 datalogger located in the
equipment cabinet. The datalogger was left “ON" overnight to collect data so that the results
could be evaluated the next day. A set of 19mm diameter steel snap rings were placed on
either side of the pavement joints in accordance with LTPP guidelines.

Site Repair

The instrumentation hole and the conduit trench were patched by Nevada DOT personnel with
ready mix concrete; care was exercised to prevent damage to all of the equipment installed or
the wires leading to the equipment cabinet. Subsequent tests confirmed that all the installed
equipments were functioning properly. The repair patch placed on the instrument hole is
performing well.

INITIAL DATA COLLECTION

Initial data was collected on October 11, 1997. The functionality of installed equipment was
checked and onsite data collected by the Onsite data logger was examined. Examination of
onsite data revealed that the time and day for the CR10 module needed to be changed,
accordingly the date and time were changed. The equipment and datalogger were functioning
correctly. The battery voltage was checked and found acceptable.

Mobile data was not collected using the mobile data acquisition system. The mobile data
acquisition box was nonfunctional during the seasonal instrumentation installation. Manual
TDR traces were collected as part of the initial data collection. However, mobile data
collected during the subsequent data collection visits clearly indicated proper functioning of the
TDR sensors.

12



Post installation FWD testing of the section was completed as per the LTPP guidelines. One
set of elevation surveys were carried out following the LTPP guidelines. The elevation of the
observation well top was assumed as 1.0 meter. The elevation survey results are presented in
table D1 in appendix D. The joint opening and joint faulting data during initial data collectlon
are given in tables D2 and D3 in appendix D, respectlvely :

The resistivity probe installed at this site is quite different than the probes installed at other
seasonal sites. It was discovered during the in-house review of site installation information
that the pin to electrode configuration was completely random. After careful thought and
discussion a set of data sheets with proper switch positions corresponding to the electrode
locations was developed to facilitate manual two point resistance and four point resistivity data
collection in the field without difficulty.

13



SUMMARY

This report describes the SMP equipment installation activities at section 320204 located in the
State of Nevada. The section is located on the eastbound outside lane of Interstate Route 80
near Battle Mountain. The beginning of the section is at milepost 225.1, 2.7 miles east of the
Mote interchange. This is a SPS-2 section in the "dry-freeze" climatic zone, meeting the
requirements of SMP cell number 23.

The site was inspected on September 4, 1996. A planning meeting with Nevada DOT
representatives was held in Winnemucca on September 4, 1996 to discuss SMP equipment
installation and work responsibilities. Successful installation of SMP equipment and initial
data collection were completed on October 9 and 11, 1996, respectively, in accordance with
the LTPP SMP installation guidelines. Equipment to measure and record the following data
was installed at the site:

. Ambient temperature and daily rainfall.

. Pavement surface and subsurface depth-temperature profile.
. Subsurface depth-moisture profile.

. Ground water measurements.

J Frost depth measurements.

. Pavement joint movements.

A resistivity probe was installed at this site as the site is in “dry-freeze” zone. The equipment
installation hole is located at the approach end of the section at a distance of 3.18m from the
section beginning. The equipment cabinet is located 11.28m to the right of the lane edge on
almost level ground. Surface distress (shrinkage cracks) at the leave end and other specific site
conditions, such as fill thickness, warranted that the instrumentation be placed at the approach
end of the section. Post installation checks indicated proper functioning of all installed
equipment. Post installation FWD testing and a distress survey were performed as per LTPP
guidelines.

Mobile data was not collected using the mobile data acquisition system. The mobile data
acquisition box was nonfunctional during the seasonal instrumentation installation. However,
manual TDR traces, two point resistance and four point resistivity data collection were
performed as part of the initial data collection. Mobile data collected during the subsequent
data collection visits clearly indicated proper functioning of the TDR sensors.

The resistivity probe installed at this site is substantially different from those installed at the
other six sites. During the in-house review of the installation information it was discovered
that the pin to electrode configuration was completely random. After careful thought and
discussion, a set of data sheets with proper switch positions corresponding to the electrode
locations were developed to facilitate manual two point resistance and four point resistivity
data collection in the field without difficulty. These were the only exceptions or special
conditions at this site.
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Appendix A

Test Section Background Information



Appendix A includes the following supporting information:

Figure Al.
Figure A2.
Figure A3.
Figure A4.
Figure AS.
Figure A6.
Figure A7.
Figure A8.

Table Al.

Site location map.

Normalized deflection profile from FWDCheck.
Corrected normalized deflection profile from FWDCheck.
Elastic modulus of subgrade from FWDCheck. :
Composite modulus at station 5+00 from FWDCheck.
Equivalent structural number from FWDCheck.

Sampling log of section during construction.

Boring log of instrument hole.

Distress survey summary sheets
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Deflection Data for Section:
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Figure A2. Normalized deflection profile from FWDCheck.
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Data for Section: 320204C
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Figure A3. Corrected normalized deflection profile from FWDCheck.
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Composite Modulus vs Deflectoxr forxr Section: 328284C
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Figure A4. Elastic modulus of subgrade from FWDCheck.
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Hestergaard based Rigid Thickness for Section
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Revised May 29, 1992

. STATE ASSIGNED ID

SHEET 4 ENTEREV =
DISTRESS SURVEY  1aH 0§ 1337  STATE copE S 7
LTPP PROGRAH Py __ O SHRP SECTION ID O ¥ 2 4
‘ = ]
DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED
PORTLAND CEMENT CONCRETE SURFACES
DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) g E_/_z f_/i /
suvevors: MJIF, EMS,
PAVEMENT SURFACE TEMP - BEFORE __ __ __ (3°C; AFTER __ ‘¢
PHOTOS, VIDEO, OR BOTH WITH SURVEY (P, V, B) AU
SEVERITY LEVEL
DISTRESS TYPE LoW MODERATE HIGH
CRACKING )
1. CORNER BREAKS (Number) __C __C _
2. DURABILITY "D" CRACKING
(Number of Affected Slabs) o Q o _6_: __
AREA AFFECTED -
(Square Meters) 0. — _.0___ —— .Q_
3. LONGITUDINAL CRACKING
(Meters) —_— ié —— ._Q_ —_— _O.__
Length Sealed 0
(Meters) —_—— e —_—— — .2
4. TRANSVERSE CRACKING I
(Number of Cracks) LI —_— ._.0__ —_— Q -
(Meters) —_—— O —_——— .0
Length Sealed
(Meters) —_—— ._Q.. —_— __..Q. —_——
JOINT DEFICIENCIES -
S5a. TRANSVERSE JOINT SEAL DAMAGE .
Sealed? (Y, N) A 33 _ ,Y_
If "Y" Number of Joints S 2 _ 0 _
Sb. LONGITUDINAL JOINT SEAL DAMAGE .
Number of Longitudinal Joints that have been sealed (0, 1, or 2) z
Length of Damaged Sealant (Meters) — 0.
6. SPALLING OF LONGITUDINAL JOINTS 2 c
(Meters) —— e— —_—— e e e Q.._..
7. SPALLING OF TRANSVERSE JOINTS c o '
Number of Affected Joints . v _ 0
Length Spalled (Meters) —_——.0 —_—— 0 — e .0
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Revised May 29, 1992

_ STATE ASSIGNED ID __ __ __
sueer 5 ENTERED

DISTRESS SURVEY J&N 06 1387 STATE CODE 3
&

LTPP PROGRAM Py cdi _ SHRP SECTION ID 2 L

e |

|~

DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) 3,11/
SURVEYORS: sn I ¥,

ISTRESS SURVEY FOR PAVEMENTS WITH JOINTED

DISTRESS SURVEY FOR 2O s o TACES
PORTLAND CEMENT CONCRETE SURFACES
CONTINUED

SEVERITY LEVEL

R

DISTRESS TYPE 1LOW MODERATE HIGH

SURFACE DEFORMATION

g8a. MAP CRACKING (Number)
(Square Meters)

e
8b. SCALING (Number) e
(Square Meters) ::

9. POLISHED AGGREGATE

(Square Meters) o ___Q
10. POPOUTS (Number) ____ 0.
MISCELLANEOUS DISTRESSES
11. BLOWUPES (Number) o O
12. FAULTING OF TRANSVERSE JOINTS AND CRACKS - REFER TO SHEET 6
13. LANE-TO-SHOULDER DROPOFF - REFER TO SHEET 7
14. 1ANE-TO- SHOULDER SEPARATION - REFER TO SHEET 7
15. PATCH/PATCH DETERIORATION
Flexible '
(Number) __4 __9© __ g
(Square Meters) L= e 2
Rigid
(Numbex) __.__9 ._._.._Q _____0
(Square Meters) — e -0
16. WATER BLEEDING AND PUMPING
(Number of Occurrences) - - __O_
Length Affected
.0

(Meters)

l
I
l
|

17. OTHER (Describe) ’

A-10



Revised April 23, 199:

STATE ASSIGNED ID

SHEET 6 ENTERED —— =
DISTRESS SURVEY JAN Q5 1387  STATE coDE 32z
LTPP PROGRAM Py _ Cdd. - SHRP SECTION ID © L 0 ¢
DATE OF DISTRESS SURVEY (MONTH/DAY/YEsR) _ 3,7 F,9 [,

SURVEYORS: fi1 T

i

DISTRESS SURVEY FOR PAVEMENTS WiTH JOINTED
==22no9) oVRVEY PUR FAVENRLNIS WITH JOINTED
PORTLAND CEMENT CONCRETE SURFACES

(CONTINUED)
12. FAULTING OF TRANSVERSE JOINTS AND CRACKS Page / of 2
Joint
Point! or Crack Well Length of Joint
Distance Crack Length Sealed Spalling, m Faulting?, rm
(Heters) (J/C) (Meters) (Y/N);- L M H 0.3m 0.75:
| v - &
| 1
I | I
i i C N
B \T -
B ! -
¥I i i
i 'TI _ -
! i }
L 1 B
R
l .‘_ =
1 Il !
1 I 1
; 1 4
| L "
g P L
B - - 1
Note 1. Point Distance is from the start of the test section to the
measurement location. .
Note 2, If the "approach” slab is higher than the “departure" slab, faultin

is recorded as positive (+ or 0); if the "approach"” slad is lower
record faulting as negative (-) and the minus sign must be used.
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Revised April 23,

STATE ASSIGNED ID

SHEET 6
ENTERED
DISTRESS SURVEY o STATE CODE 3 1
JEN G 6 1557 - =
LTPP PROGRAM : SHRP SECTIONID o 7 ¢ ¢
S EE/ _cyyl - =

DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) __-? /L +,4
SURVEYORS: 1 .7 £ _

(SN

l
l
|

DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED
==92ho2y o Juybl TUR faVEAENLS WITH JOINTED
PORTLAND CEMENT CONCRETE SURFACES

CONTINUED
12. FAULTING OF TRANSVERSE JOINTS AND CRACKS

Page 3 of
Joint
Point! or  Crack Well Length of Joint
Distance Crack Length Sealed Svalling, m Faulting?, m
(Heters) (J/C) (Meters) (Y/yy - L M H 0.3m 0.7x
o o A
I'_
j J
Conietu i VO
—— — — + —_ —_t —_t —_— e -
/ . _ s e e . e e
Note 1. Point Distance is from the start of the test section to th
measurement location. )
Note 2, If the "approach" slab is higher than the "departure® slab, faultin

is recorded as positive (¢ or 0); if the "approach" slab is lowaer
record faulting as negative (-) and the minus sign must be used.
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Revised May 29, 1992

STATE ASSIGNED ID

SHEET 7 ENTEQED

DISTRESS SURVEY JAN 0§ 1357 STATE CODE _i _L
o 4

LTPP PROGRAM  py, [ 24 SHRP SECTION ID 2 &

—

b

DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) 2 3 _7/_
SURVEYORS: M J F_

l«»

DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED
PORTLAND CEMENT CONGCRETE SURFACES

(CONTINUED)
13, LANE-TO-SHOULDER DROPOFF
14, LANE-TO-SHOULDER SEPARATION
Point? Well
Distance, Lane-to-shoulder? Lane-to-shoulder Sealed
Point No. (meters) Dropoff (mm) Separation (mm) (Y/N)
1. 0. 7 . Y
2. 15.25 ___{_. _ 1o
3. 30.5 - - 7: - - ?.
4. 45.75 _ L. _ 190 |
5. 61. - - L -~ .{ i
3 76.25 __ . i}
7. 91.5 L 1o
8. 106.75 ____.d_- _._?_- [
9. 122. - l_ - ?_
10. 137.25 - _%» - - é
11. T 152.5 _ _Z/. 9. ¢
Note 1. Point Distance 'is from the start of the test section to the

measurement location. The values shown are SI equivalents of the
50 feet spacing used in previous suxrveys.

Note 2. If heave of the shoulder occurs (upward movement), record as a
negative (-) value. Do not record (+) signs, positive values are
assumed.
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Appendix B

Installed Instrument Information



Appendix B includes the following supporting information:

Figure B1. TDR traces obtained during calibration, section 32SBO1.
Figure B2.  TDR traces obtained during calibration, section 32SB02.
Figure B3.  TDR traces obtained during calibration, section 32SB03.
Figure B4. TDR traces obtained during calibration, section 32SB04.
Figure BS.  TDR traces obtained during calibration, section 32SB05.
Figure B6.  TDR traces obtained during calibration, section 32SB06.
Figure B7.  TDR traces obtained during calibration, section 32SB07.
Figure B8.  TDR traces obtained during calibration, section 32SBO0S.
Figure B9.  TDR traces obtained during calibration, section 32SB09.
Figure B10. TDR traces obtained during calibration, section 32SB10.
Table B1. Dielectric constants in various media during calibration.
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Figure B1. TDR traces obtained during calibration, section 32SB01 (cont’d).
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Figure B2. TDR traces obtained during calibration, section 32SB02 (cont’d).
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Figure B3. TDR traces obtained during calibration, section 32SB03 (cont’d).
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Figure B4. TDR traces obtained during calibration, section 32SB04.
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Figure B4. TDR traces obtained during calibration, section 32SB04 (cont’d).
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Figure B5. TDR traces obtained during calibration, section 32SB05.
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Figure B5S. TDR traces obtained during calibration, section 32SBO05 (cont’d).
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Figure B6. TDR traces obtained during calibration, section 32SB06.
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Figure B6. TDR traces obtained during calibration, section 32SB06 (cont’d).
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Figure B7. TDR traces obtained during calibration, section 32SB07.
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Figure B7. TDR traces obtained during calibration, section 32SB07 (cont’d).

B-14



8095

WD 2qoad YAL - 10D-dAS 1US tIed

..Hm< CM (]

R

z 5

&

.......... 204 | 90uaUalLg
............... = 90RU4] PaJ0}s
aoeu) ynduyj

S/ SN
S0 Bs e °l9=d

96/807 60 ed
AAL §20S1 XuoupRL

ua:::.:..t}om
BAR | *°""°"J3}[l] 3SION
GGmD Setreereetee
AP/SW | 1T "°""91EIG |BIIRA
APJW CZ* """ ALQ/9DURYSL]
E OmmlNN LR N RN R N K NN LcmLso

,JelS Je pauoys,

........... -a0®B4) S0UIBIIA

............... - a0ed}] pa.do}s
age.a] ynduy

sa30N
Zods ¢, 98D

uﬂ\? me%o
JAL 92061 XuoupPElL

ae lllullnilllt—ﬂ_\fon—

SAR | *°°°""A3)l] ISION
mmlo usveumenusUERE Q}
APZdW | 1T ="""91edG |EDLARA
}wv\e le llll-\lm.e_\-wucwﬂ.m.wa
w OMﬁ-NN amssesuesew LOWL—-—U

Fo < ol
<7

(I uodes ddL1
apo) Kouady

399yD 9qoid YAL

(1 93ed) 10D-dAS 199US ®ied
weidord uuoyuopy reuosedsS ddLT

661 1dy/[°T Uoisia iseuraping wesdosd JuLioimo ?nownum.

Figure B8. TDR traces obtained during calibration, section 32SBO08.
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Figure B8. TDR traces obtained during calibration, section 32SB08 (cont’d).
B-16




doHsc &

PAYD G0 YAL -10D-JTAS WIS v1eq

WAV UL,

........... 3081 a9Udia}IL]
................ = aJR4] pado}§
aoed] jndy|

S SeIoN

OBS L 2198
9%/t0/80 °¥d
Adl 92061 Xwuogal

LT

Um ll'l'llll.lhw}cm
BAB | ""="""_3}[i] 9slON

mm.o%
m AP/ W SHT """"31eI5 [BI)4A
AIp/W GZ* **"" ALQ/9DURYSL]

E OmmINN .o LA L N N N N J LOML:U

Sl

+HEIS 18 pIUoYS,

........... S0BA] VUL
................ - 30B4) PAJ0}S
aoea] yndyj

~4 s f\,m. S930N
CofdScs °laed

5o/ Co ed
ddl 92051 Xwoaps)

Um llllllllll'LO}O&

GAB | *=°=""J3}|l4 SION
GGe( ~eemeremaennn dp
AP/SW | 1T “"""3RIS (B9
AP/W GZ® *"*""ALQ/9IURYSLQ
W OEGTZZ "+t JoSIN)

07 9] I uonods dd.L1
(7] 9po) Aoualdy

ARYD 9qoid AL
(1 93ed) 100-dIAS 132YS Breq
we1dolJ SULIO}IUON TeuoseaS JdLT

$661 1udy/] T uoisiap :ssuraping weidoid Suuoyuop E:omsum,

Figure B9. TDR traces obtained during calibration, section 32SB09.
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Figure B9. TDR traces obtained during calibration, section 32SB09 (cont’d).
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Figure B10. TDR traces obtained during calibration, section 32SB010.
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Figure B10. TDR traces obtained during calibration, section 32SB10 (cont’d).
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Table B1. Dielectric constants in various media during calibration.

State ID: 32 Date: 26/08/96 Eployed by: NCE
SHRP ID: 0204 Calibrated bz: Mike Esgosito
'TDR Sensor Calibration in air - Calibration in water
Number ) ) . .
App. Length Dielectric App. Length Dielectric
of Trace constant of Trace constant
32S8B01 0.250 1.5 1.769 77.5
32SB02 0.225 1.3 1.763 76.9
32SB03 0.200 1.0 1.763 76.9
32SB04 0.225 1.3 1.763 76.9
32SB05 0.225 1.3 1.763 76.9
32SB06 0.225 1.3 1.763 76.9
32SB07 0.250 1.5 1.763 76.9
32SB08 0.250 1.5 1.763 76.9
32SB09 0.225 1.3 1.763 76.9
32SB10 0.200 1.0 1.763 76.9
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Appendix C

Inst_allation Information



Appendix C has the following supporting information:

Figure C1.
Figure C2.
‘Figure C3.
Figure C4.
Figure CS5.

Table C1.

Instrumentation location within the section.

TDR traces obtained during installation.

Moisture contents at TDR sensor depths during installation.
Installation of thermistor unit #1. '
Instrumentation hole after repair.

Measured field moisture contents during installation.
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Figure C2. TDR traces obtained during installation (cont’d).
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Figure C4. Installation of thermistor unit #1.
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Table C1. Measured field moisture contents during installation.

LTPP Seasonal Monitoring Study * State Code | - [32]
Field Measured Moisture Contents * Test Section Number [Q204]
Personnel : Phil Friedman
Date : 8/15/95
Start Time : NA
Finish Time : NA
Surface Type : Portland Cement Councrete
Weather Conditions : - Clear, Sunny
Unusual Conditions : None
TDR Sensor Number Field Measured Moisture Content %
10 19.2
9 15.6
8 13.3
7 12.4
6 17.6
5 15.2
4 3.1
3 2.8
2 2.4
1 1.9
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Appendix D

Initial Data Collection



Appendix D includes the following supporting information:

Figure D1.  Hourly average air and top five sensor temperature during initial data collection.
Table D1. Pavement surface elevations during initial data collection.

Table D2. Joint opening measurements during installation.

Table D3.  Joint faulting measurements during installation.
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Table D1. Pavement elevations at the time of installation.

Station Offsets in m. Comments
PE! (0.30) ML? (1.80) ILE? (3.40)

5.183 1.371 1.397 1.428

3.048 1.365 1.397 1.429

0.915 1.367 1.394 1.427

3.963 1.363 1.390 1.419

6.098 1.361 1.387 1.420 Elevation
8.232 1.363 1.390 1.419 Measurements at
8.537 1.363 1.391 1.421 Sa“;fv&g‘;i‘s’;s as
10.671 1.359 1.388 1.417

12.805 1.358 1.387 1.419

13.109 1.359 1.387 1.417

15.244 1.356 1.383 1.418

17.378 1.358 1.385 1.417

17.683 1.357 1.385 1.419

19.817 1.354 1.380 1.414

21,951 1.358 1.387 1.417

Note: The observation well top cover was assumed to be 1.000 m for the purpose of elevation measurements.
! Qutside Pavement Edge

*Middle of Lane
*Inner Left Edge
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Table D2. Joint opening measurements during installation.

LTPP Seasonal Monitoring Program Agency Code [32]
Data Sheet SMP-D06 LTPP Section ID [0204]
‘Joint Opening Measurements . '
Station Time Joint Opening (mm) Joint Width
ft. Mili
(@) | Miliwry) [ PE)Y | Offset ML) | Offset aLEy | ™™
0.35m 1.90m 3.50m
0-18 11.07 112.93 113.41 119.02 14.22
14.00 112.75 113.13 118.75 14.33
0+12 11.08 120.04 117.93 116.56 14.48
14.01 119.51 117.45 116.05 14.48
0+27 11.09 114.37 113.82 118.08 14.48
14.02 113.92 113.41 117.65 14.63
0+42 11.10 112.14 108.89 116.08 15.24
14.03 111.65 108.54 115.72 15.24
0+57 11.11 113.79 107.95 110.72 14.48
14.04 113.31 107.57 110.31 14.48
0+72 11.12 113.67 113.31 121.36 14.99
14.05 112.90 112.73 120.80 14.99
PE : Pavement Edge (Outer Lane Edge)
ML : Middle of Lane
ILE : Inner Edge of Lane
Prepared By: Richard Smith Employer: NCE

Date (dd/mm/yy): 11/10/96

Data Sheet SMP-D06: Joint Opening Measurements
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Table D3. Joint faulting measurements during installation.

LTPP Seasonal Monitoring Program Agency Code [32]
Data Sheet SMP-D07 _ LTPP Section ID [0204]
Joint Faulting Measurements
Station Time Joint Faulting (mm)
ft. Mili
(f.) (MIt1Y) [ otcet (OWPY! Offset (ML)? Offset (TWP)®
0.30m 1.80m 3.40m
0-18 1124 0.1 0.0 0.2
0+12 1125 0.1 0.1 0.0
0+27 1126 0.0 0.2 0.1
0+42 1127 0.2 0.2 0.1
0+57 1128 0.1 0.0 0.2
0+72 1129 0.1 0.1 0.2
OwWP : Outer Wheel Path
ML : Middle of Lane
IwWP : Inner Wheel Path
Prepared By: Richard Smith Employer: NCE

Date (dd/mm/yy): 11/10/96

Data Sheet SMP-D07: Joint Faulting Measurements.
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